Dual receptors and distinct pathways mediate interleukin-1 receptor-associated kinase degradation in response to lipopolysaccharide. Involvement of CD14/TLR4, CR3, and phosphatidylinositol 3-kinase.
Lipopolysaccharide (LPS) signaling leading to nuclear factor-kappaB activation in mononuclear phagocytes involves interleukin-1 receptor-associated kinase (IRAK), which is rapidly activated after exposure to agonist. Although it is known that IRAK also undergoes rapid inactivation/degradation in response to LPS, providing negative feedback leading to LPS tolerance, mechanisms governing IRAK degradation are not fully understood. In the present study, examination of LPS signaling showed that IRAK degradation was bimodal and involved dual receptors and distinct pathways. Rapid degradation of IRAK, occurring within 30 min of exposure to agonist, was shown to signal through CD14/TLR4 and was regulated by phosphatidylinositol 3-kinase. A second delayed wave of IRAK degradation occurred 2 h after exposure to LPS and was mediated by CR3 independently of phosphatidylinositol 3-kinase. Thus, multiple independent mechanisms have evolved to regulate IRAK degradation, likely reflecting the importance of limiting cellular responses to LPS. Recognition of a CR3-dependent, CD14/TLR4-independent pathway leading to IRAK degradation has implications for understanding modulation of LPS responses by cells with important immunoregulatory function such as dendritic cells that are CD14(-).